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purely theoretical formule. This promise is of course
not rigorously carried out, as we find the calculus is used
throughout, while the formule involve elementary alge-
braicknowledgeon the part of the users. We are very
glad indeed to see such a book produced, tending to re-
move the atmosphere of mystery from calculatious.

CONTINUOUS CURRENT DYNAMOS AND
MoToRrs. Their theory, design, and
testing, with sections on indicator
diagrams, properties of saturated
steam, belting caleulations, ete. An
elementary treatise for students. By
Frank P. Cox, B.S. New York:
The W. J. Johnston Company, Ltd.
1893. Pp. 271. Price $2.

The specialization of dynamo work is illustrated in
this contribution,where all the calculations are keptdown
to the practical ones required in constructing the ma-
chines. It will be found a most excellent contribution
to the subject, and one in line with the work reviewed in
the preceding notice.

PRIMER OF PHILOSOPHY. By Dr. Paul
Carus. Chicago: The Open Court
Publishing Company. 1893. Pp.
vi, 232. Price $1.

Philosophy in this book is treated of from the stand-
point of experience. Experience by the writer is made
the sole base of philogophy. The methods of philosophy
are said to be derived from experience and the problems
of life are to be solved by the methods of philosophy.
This is the abstract of the scheme of the work.

PrACTICAL DYNAMO BUILDING, WITH
DETAIL DRAWINGS AND INSTRUC-
TIONS FOR WINDING. By L. C. At-
wood. St. Louis: Nixon-Jones
Printing Company. 1893. Pp. vi,
143. Noindex. Price $3.

The title of this book exactly describes its contents. It
congists of a description of a number of dynamos, the
details of construction of each one being given without
any attempt to theorize. At the end of the book are
given appendices of tables, underwriters’ rules and regu-
lations for wiring, and a chapter on how the electro-
magnet is produced, another on the history of electricity
and the electric light, and one on the incandescent sys-
tem, and a final one on the economy. The lack of an
index is a bad feature.

&~ Any of the above books may be purchased through

this office. Send for new book ecatalogue just pub-

lished. MUNN & Co., 361 Broadway, New York.
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information and not for publication.
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some answers require not a little research, and,
though we endeavor to reéply to all either by letter
or in this department. ¢ach must take his turn,
Buyers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.
Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.
Scientific American Supplements referred
to may be had at the office. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.
Minerals sent for examination should be distinctly
marked or labeled.

(5666) M. T. asks: 1. What is the best
way to leave boilers that have been using salt water and
now are not to be used for several months? A. If there
is any fresh water to be had, the boiler should be
thoroughly cleaned out and washed out with fresh water,
then filled with fresh water and steam got up, a few
pounds pressure, and air blown out at the safety valve ;
the boiler pumped full of water while steam is on, allow-

ing the safety valve to be blown enough to get rid of all':

air inside of the boiler; then close all valves and cocks
on the boiler to keep out air. The airless water will pre-
serve the inside of the boiler from rust. The flues and
shell should be thoroughly cleaned. 2. I have twotan-
dem compound engines, working with 100 pounds steam
pressure. I would like to know if it would not be more
economical to run the pressure down when I have only
half load, i.e., would I not get better work from the low
pressure cylinder if the high pressure were to carry the
steam longer and exhaust into the receiver as a higher
pressure, thereby makingthe low pressure piston do more
work? A. You have only to set the cut-off to suit the
work required; or, if the load is variable during the day
or mght, throttling by the steam valve is preferable. This

may vary the relative work of each cylinder; but as the -

vacuum may be constant under the varying conditions,

sure is carried in the boiler or the cut-off carried back;
but probably both areadvisable in our uncertainty as to
the present position of the cut-off. 3. Why is zinc used
in boilers using salt water, and what is its action? Is it
a benefit or not? Is there any substitute? A. Zincis

A 8.—1 used for removing scale by its galvanic action, its proper
Improve your property.—Cement.—Peruvian ruins.

connection being by copper wires with the stays at the
top of the boiler. 4. If I were to run a 100 horse power

. engine with 100 pounds steam, and only have 25 horse
caps, and hangers, illustrated.—Improvedgasgrate,

power of work, would not the low pressure piston form

| a vacuum on the steam side, owing to the other cylinder

cutting off so early with the high pressure, thus making
the low work against the high pressure cylinder? A.
There should be no vacuum in the low pressure cylinder
until the cut-off has been reduced to one-tenth and un-
der, and then only a partial vacuum at end of the stroke.
There i8 no harm in this practice for a tandem com-
pounded engine. 5. Please state at what pressures I
should carry the steam to get the best results. Both the
engines are working with about 26 inch vacuum. A. The
most economical pressure for running a tandem com-
pound condensing engine cannot be stated without a
knowledge of its proportions; but assume that 60 pounds
pressure and a proper change in the cut-off will be your
best practice. 6. How much economy is there in a slow
speed Corliss engine over the high speed class? A. The
economy of slow or high speed is mostly in the wear of
the engines and their size. For engines of 100 horse
power, 100 revolutions per minute is the best speed.

. large as the lens opening, it order to obtain the advantage
“ of all the illumination.

. gnaws a smooth round hole,
there can be no material loss of steam, whether less pres-

(5667) J. A. asks: 1. Can I enlarge the
small motor described In SupPLEMENT, No. 641, to one-
half horse power ? A. You can, but it is better tofollow
SUPPLEMENT, No, 844, 2. How can I make the one des-
cribedin No. 600 small enough for one-half horsepower ?
A. As the size givenis a little less than a horse power,
it will answer probably as itis. Or you may reduce its
dimensione in the ratio of the sixth roots of 1:2. (See
answer 5, below.) 3. How manystorage cells will it take
to run the last named motor as one-half horse power ?
A. Twenty-five. 4. Can Icharge the same with gravity
batteries ? A. Yes, if you allow enough cells of gravity i
battery. A series of ten gravity cells will charge four !
storage cells, but very slowly. The series of gravity
cells may be parallelized to increase the rapidity of charg-
ing. 5. If not, can you tell me where I can get directions
for making one-half horse power motor? A. A very
slight reduction in size (about 98:89, or % the dimensions
of No. 600) will be right. The size of wire and number
of turns depends on the voltage to be employed. Calcu-
late as if for a dynamo. Calculations will be found in
Sloane’s ** Arithmetic of Electricity.”” $1 by mail.

(5668) G. R. C. asks: 1. Does combus-
tion in common air vary in rapidity in proportion to
pressure; 4. é., for instance, would a fire burn half as fast
in a one-half vacuum or four times as fast in compressed
air, at a pressure of 60 pounds per square inch, as it
would at common pressure of 15 pounds perinch? A.
No exact experiments have been made determining any
ratio between the rate of combustion and the density of
the air fed to any kind of fire. The result will vary with
the combustible; but the combustion increases faster
than the pressure with many combustibles; that is, within
certain limits. 2. Please to inform me at what tem-
perature or pressure hydrogen gas is liquefied. Is oxy-
gen liquefied at same temperature? Also at temperature
of 212° F., what pressure is required to liquefy CO,?
A. Hydrogen is known to have been liquefied. Oxygen
has been liquefied by several chemists, among them Pic-
tet, Cailletet and Hautefeuille, Wroblewsky, Olszewski,
and Dewar. Olszewski determined the boiling point,
which is Close to that at which it begins to liquefy, 29414°
F. below zero. The liquid oxygen has, at this tempera-
ture, amaximumdensityof 1-137. Wroblewsky cooled it
to 392° F. below zero, without solidifiration. At212° F.
carbon dioxide cannot exist in the liquid form. Andrews
discovered, some thirty years ago, that what is called the
“critical point* of carbon dioxide is as low as 87° F.
At this point it begins to gasify gradually, under any
pressure, and at a few degrees higher passes wholly into
a transition state, independent of pressure. Forvaluable
articles on the liquefaction of gases, we refer you to our
SUPPLEMENT, Nos. 489, 836, 878, 932; also SCIENTIFIC
AMERICAN, No. 2, vol. 67, and No. 11, vol. 68.

(5669) S. A. D. asks: 1. Should the
shutter in a detective camera be in a certain place, orwill
it givegood results in the rearof the lensinside of the
box ? A. A shutter placed between the lenses is sup-
posed to be in the best position; but practically itmakes no
difference whether it is placed in front or behind. 2. Is
it necessary to have the aperture in the shutter the size
of the lens, or would it work the same if it were as large
as the largest stop in taking instantaneous exposures ?
A. Tt is advisable to have the aperture in shutter fully as

(5670) C. E. P. says: Theinclosed piece
of wood I broke from a common split basket that was
used for holding clothespins, the same being frequently !
set in the yard during the summer season on wash day. -
'Will you kindly explain whether it is larvee or excrement,
and from what kind of an insect ? Reply by Prof. C. V.
Riley.—The flattened, ovoid objects attached to a bit of
wood broken from 4 split basket, the one overlapping the
other, are the eggs of one of the common katydids. This
is the angular-winged katydid (Microcentrus retinervis),
which is found throughout the South and West. Itfeeds
upon the foliage of various plants, but is not abundant
enough to be specially injurious. These eggs have been
variously referred to different insects by older authors,
and their true nature is fully set forth in an illustrated
article in the * Sixth Report on the Insects of Missouri.”
The first notes of this katydid are heard about the middle
of July, and are made by the male, the wing covers being
partially opened by a strong jerk and the noise produced
by the gradual closing of the same. The song consists
of a series of from 25 to 30 raspings, as of a stiff quill
drawn across a coarse file, and strongly recalls the slow
turning *of a child’s rattle, ending by a strong jerk of
the same. The female responds by a single sharp chirp:
ortschik. The young katydid issues from the eggin '
early summer, but leaves little evidence of hatching, as it
issues from the side and the two parts of the shell contract
again. There frequently issues instead a characteristic
little parasite (Antigaster mirabilis, Walsh), which
about the size of tls,rge pin-
head, through the shell. \

(5671) J. L. says: I have two larga mir-
rors which are spotted; i.e., the quicksilver is coming off
in spots. I8 it caused by roaches or what ? Have yow a
receipt of any kind that I can use on them to advantag&{
A. Remove the silvering from the glass around the
scrateh, so that the clear space will be about a quarter of
an inch wide. Thoroughly clean the clear space with a:
clean cloth and alcohol. Near the edge of a broken piece i
of looking glass mark out a piece of silvering a little |
larger than the clear space on the mirror to be repaired.
Now place a very minute drop of mercury on the center’
of the patch and allow it to remain for a few minutes, |
clear away the silvering around the patch, and slide the
latter from the glass. Place it over the clear spot on the
mirror, and gentlypress it down with a tuft of cotton.
This is a difficult operation, and we would advise a little
practice before trying it on a large mirror.

(5672) N. A. C. asks: What is the pro-
perand quickest way to tell whether a glass fruit jar is
airtight ? A. At the time of puttingup fruit in glass
jars the jars should be turned neck down while hot,
when if not tight air bubbles will be seen rising among
the fruit through the sirup as they cool. After fruit has
been put away in glass jars any leakage of air will create
mould on top or cause the sirup to ferment.

(5673) A. W. 8. asks for a good recipe

for belt glue; something that does not require more than

© 1894 SCIENTIFIC AMERICAN, INC

four hours to dry and will hold after it is dry. What
is “Buffalo frozen glue”? A. For a good, quick-
setting glue for belts, select the best amber-colored
glue that can be found and test its toughness by
b aking the pieces, which, if of good quality, will bend
and spring back, and finally break with a splintered edge.
Make up the glue in the usual way by soaking cold and
then heating. For a pint of thick glue prepare an in-
fusion of gall nuts (strong) and add half a gill, hot, to
the pint of hot glue just beforeusing. Use quickly, with

'good wooden clamps to press the belt laps close. The

tannic acid properties of the gall nuts make the glue
elastic and tough. The * Buffalo frozen glue ™ is made
by freezing the glue gelatine as soon as sliced, causing it
to become spongy in drying.

(5674) R. J. L. asks : How cancanvasor
duck used for wagon covers and for belts be treated so
that it will not beeatenor torn by mice or rats, and at
the same time leaving the canvas uninjured ? A. Soak
or wet the canvas and belts with a strongsolution of
alum in water and dry; or, if the color is no object, wet
the goods with a decoction of wormwood or aloes,

(5675) Gr. W. S. asks : What will remove
staine on cotton cloth produced by a toning solution? The
golution is that sold by dealers, which had been used
untilyellow. A. First try boiling the cloth in an ordi-
nary clothes boiler for half an hour, then set out in the
sun to dry and bleach. If this does not succeed, moisten
the cloth with warm water until it is thoroughly softened;
then try rubbing the stain with a dilute solution of nitric
acid, one-half an ounce, mixed with twenty ounces of
water.rinsing the cloth in warm water after each appli-
cation.

(5676) G. D. C. writes: I wish tolight a
small sleeping room a half hour each night in week with
an Edison six candle power lamp, incandescent. How
may I make primary and storage batteries with quart and
pint cells, which I have at hand ¢ What number of each
and how arranged for lighting above lamp; also how
connected ! A. You will need twelve volts and one and
a half amperes. A six cell plunge battery, such as de-
scribed in SuPPLEMENT 792, connected in series will
answer. Be careful never to leave the plates immersed
except when using. Storage batteries are described in
several of our SUPPLEMENTS, but we do not advise you
to try to make one yourself.

(5677 S. G. M. writes: I have a one

horse power motor of 500 volts running in my shop. The

: power is furnished me by the street railway company. I

would like to burn some incandescent lamps in my place,
the electricity for these to be furnished by batteries;
storage batteries I suppose to be the most preferable
kind. Could I charge those batteries from that motor
while it is running and driving my machines ? How
many batteries would it require for four, eight, or twelve
lights to burn at an average one to two hours a day ?
What voltage would those lights roquire ? How much
more power does the motor require in order to charge
the batteriesand run my machines ? Understand, while
I have a one horse power motor, I hardlyuse over one-
half horse power when running, or rather don't need
more than that. What other batteries can you recom-
mend, outside of the storagesystem, to burn four or eight
incandescent lights ? Will they last (the batteries) ? Can
you advise me how to arrange the batteries for said pur-
pose ? A. If your motor uses only 114 amperes of cur-
rent, you will have slow work charging astorage battery.
For twelve 16 candle power lamps of 24 volts each, allow
13 cells of storage battery. If yourun them two hours, the
battery at the rate of 1}¢ amperes will require thirty-two
hours to be charged again up to the starting point. If you
run them only one hour, half the given number of hours

: will be spent in the charging. The charging will absorb

about 30 volts, representing, at 114 amperes, one-fifteenth
horse power. The batteries will last a long time, with
careful usage. We do not advise the use of primary bat-
teries. Arrange batteries in series. Consult our adver-
tising columns fo- addresses of electric supply firms.

(5678) B. B. W. asks: 1. What is the
voltage of a single storage battery cell? A. Two volts
on the discharge. Two and a quarter volts are required
to charge it. 2. How manycells will it take to run fifteen
16 candle power 110voltlamps for ten hours ? A. Fifty.
six. 3. How many amperes of current will that amount of
cells require to run said amount of lamps, and how large
will they require to be? A. 675 amperes, requiring
rather more than one fool area of positive plate. 4.
Have you a book on storage batteries for good practical
use in lighting ? A. We can supply Salomon’s ** Electric
Light Installations and Management of Accumulators,”
price $2; Reynier’s “ Voltaic Accumulator,” price $3
mailed. The first named is exceedingly practical.

(5679) R. M, P. asks: 1. Can you ad-
vise me, at earliest convenience, the object of evaporat-
ing oil to burn the gas, in lieu of burning from a wick, in
the * gas-generating ** devices being introduced in stoves,
etc. ? A. More rapid combustion, with greater freedom
from smoke, is obtained. 2. Is anything gained in in-
creasing the temperature of the gas before ignition ? A.
This is a gain in intensifying the heat, and if waste heat
is employed, an absolute gain may be reached. 3. Is any-
thing galned by increasing the temperature of theair
(that joins the gas) before it reaches the gas for combus-
tion ? A. The same applies, but In & much greater de-
gree. Air, however, is hard to heat, as it is very dia-
thermlec. We recommend as authorlties on heat the
following books, which we can supply by mail at prices
given : * Thermo-Dynamics, Heat Motors, and Refrige-
rating Machines,” by De Volson Wood, price $4 ; ¢ The
Principles of Thermo-Dynamics,”” by Rontgen, price $i;
Peabody’s * Thermo-Dynamics of the Steam Engine,”
priee $5 mailed.

(5680) E. R. A. asks: 1. What sizes,
lengths, and weights of insulated wire (copper and Ger-
man silver) will be necessary to produce following re-
sistances : 1 ohm, 9 ohms, 40 ohms, and 150 ohms ? T'he
wire is for tangent galvanometer described in * Experi-
mental Science.” A. Consult a table on resistances of
wire. These are-given for copper wire, and you may
multiply the given resistances by 13-1 to get the resistance
of corresponding sizes of German silver wire. Only an
approximation can thus be obtained. See Sloane’s
“ Arithmetic of Electricity,” page 128, $1 by mail. 2.
What weight and length of No. 40 insulated copper Wire
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to produce 150 ohms resistance will be necessary for re-
flecting galvanometer described on page 434 of ** Experi-
mental Science”? A. This wire is exceedingly fine and
needs great care inworking. One hundred and forty
feet will give approximate resistance desired; 33,333 feet
weigh one pound.

(5681) W. B. S.—Answer by Prof. C. V.
Riley.—The insects sent are the male and female of
the common wheel bug or *“devil’s coach horse,” a8
the species is called by children in the South,
Prionidus cristatus, Fab., referred to in most of
the older treatises on insects as Reduvius novenarius.
Itis a very common predaceous insect throughout the
Southern States, but I have never known it to occur as
far north as New York City. Was it collected by Mr.
Sargent or was itsent to him by a correspondent? The
eggs of this insect arelaid upon the bark of trees, the sides
af buildings or on fences, and resemble little leather
bottles standing on end and side by side in groups of a
dozen or more. The young wheel bug, when it first
hatches from the egg,is distinguished by a bright crim-
.son abdomen, which it erects in such a way as to give it
a threatening appearance. Upon reaching full growth
and acquiring wings it becomes a uniformly dark gray
color,resembling in general the color of the bark of atree.
Tt lives upon caterpillars, grasshoppers, and other soft
insects, and its strong beak enables it to pierce even a
hard-bodied insect. It captures its prey by stealth, as it :
is a slow and awkward creature.

(5682) W.S. E. asks : 1. Will yvou kindly
- inform me how much hydrogen gas will be liberated by
the consumption of one pound of zincin sulphuric acid ?
A. Two sixty-fifths pound, measuring about 10,000 cubic
inches. 2. Would gas so made be as suitable foruse in a
gas engine as ordinary illuminating gas? A. It would
answer, but would be very expensive. 3. What propor-
tions of such gas and air would give the most explosive
mixture ? A. Two volumes of hydrogen to five of air.

(5683) K. F. asks: Will two ounces of
No. 33 cotton-covered wire produce a:strongerelectro-
magnet than No. 24 cotton-covered wire, same amount
of wire ? A. No general answer can be given. It allde-
pends on the conditions. At maximum capacity, with

similar cores and potential to suit, the power would be |

equal.

(5684) N. N. asks (1) how to find about
the right time of day by a compass when he knows the
longitude. A. For euch problems we refer yon to
Gillespie’s ¢ Surveying.” 2. Winding an electric motor,
say'y horse power, to a 110 volt circuit, it would take
about 187 watts; the total resistance would be about 64
ohms, if series wound ; the field magnet a little less re-
sistance than armature, say field 26 and armature 38 ohms,
26+38=64. If shunt wound, the field magnet would be
14 times more than armature; but as the circuit is divided
in two, I don’t nnderstand hos much resistance field and
armatire could have to make its total resistance 64 ohms.
A. Make your field of resistance sufficient to keep the
current within safe limits for the wire used, or make it
80 a8 to pass the desired current, giving a resistance in :
this case of 64 ohms. The winding of the armatureis
based on the desired speed, not on the resistance.
Enough tarns must be contained to generate counter elec-
tromotive force enongh to keep the speed down. In
other words, it must be wound so as to generate 110 volts
at the maxinum speed. Calculate as if for a 110 volt
dynamo. 3. One pound of water decomposed into oxy-
gen and hydrogen. What explosive power has it in com-

parieon te common dynamite ? A. About37 atmospheres !
or 550 pounds per square inch of pressure is given by the !

exploding gases, about ;355 the power of 75 per cent dy-
namite. 4. How long a time will it take to decompose
one pound of water by a dynamo tpahle of giving a cur-
rent of 10 amperes and 6 volts? A. One ampere will de-
compose 92 micrograms of water per second at 82° Fah.
and standard barometer. This is 0°00073 pound avoirdu-
pois. If you usethree decomposing cells in series it would
give three times this quantity at 10 amperes. 5. About
how many vibrations does the armature of an induction
coil like the one described in ‘‘ Experimental Science »
make per second ? A. 200 to 500 per second. 6. Have
you a book about practical geometry, plain and practical
for a beginner ? A. Werecommend and can supply at
price given by mail: *“First Steps in Geometry,” price
$1.25; “ Plane and Solid Geometry,” by Bowser, price
$1.75.

(5685) F. F. M., Newton Falls, Ohio,
says : 1. Many wells here are dug to the rock and
theu drilled through the rock, the water rising several
feet in the dug portion. What causes the water fo be-
come goily before a storm ? Soundings show that it is
not low water. A. The nature of the soil and methods
of finishing the wells should be known to properly as-
sign a reason for the stated action of the wells, Itis
well known that barometric changes in the pressure of
the atmosphere affect some wells. Many blow or draw
air and have a disturbance in the water level. As the
soil above the rock is subject to water soakage, a change
of level in the water by change of air pressure may cause
8 circulation into and from the soil, carrying the loam
into the well. 2. What can be used as sizing or paint
for the inside of soft or hard wood pails, 8o that they will
hold gasoline or benzlne ? A. Coat the pails with glue
having 10 per cent of glycerine, all boiled to consistency
that will allow it to be elastic when cold. Apply
hot with a brush. 3. Does steaming second growth
hickoryto hasten seasoning injure the wood or make
1t less valuable for stone cutters’ mallets ? A. Steaming
will not injure the wood, butsecond growth or young
hickory makes poor mallets. Oak is better. 4. Is there

any other way to hasten seasoning without detriment to °

the wood ? A. Slow air seasoning in logs with the bark
on is best.

(5686) L. C. K. writes: I would like to
know the efficiency in foot pounds of the best forms of
the steam injector, as ordinarily used in supplying steam
boilers with water. Thatis to say, for agiven amount of
work performed, will the injector compare favorably or
otherwise with a compound or triple expansion steam
engine ? Or to put it in another form,supposing an in-
jector performs 10 horse power per hour work, what
amount of coal per horse power per hourwould it require
to do the work ¢ A. The efficiency of the injector can-
not be stated as a positive amount, from the various con-

ditions of their use. Theé exhaust injector may be safely
quoted on the positive side of 100 per cent, for it not
onlyderives its power entirely from the waste heat of
the engine, but also puts the water into the boiler at the

heater is also used is equal to adding 150 heat units for
each pound of water sent to the boiler. The ordinary in-
jector takes from the boiler more heat units than it re-
turns by the amount of radiation and leakage. Its effi-
ciency may be from 90 to 95 per cent. It cannot be com-
pared to a steam engine, evenof the best type, which re-
turns no more than from 16 to 18 per cent of the work
value of the steam received from the boiler. As a pound
of good coal 8 equivalent to 330 horse power, in heat
units, per hour, the 10 horse power injector will repre-
sent1-83 of a pound of coal per hour theoretically or
without loss of any kind.

(5687 F. B., Naples, Italy, writes: In
all the books treating the dried fruits I read that itis
better for a great deal of reasons the fruits be dried with
evaporators or other similar means instead to be dried in
the sun. Will youkindly let me know through your re-
spectable columns of the SICIENTIFIC AMERICAN your
opinion about this question, since I know there areseve-
ral American firms which have contracts here for dried
cherrieswhich must be dried in the sun. A. In all coun-
tries having a moist climate or cloudy and rainy weather

tended scale of business the use of evaporators becomes
anecessity in the United States andsome parts of Europe.

Anmerican fruit houses. We have never seen finer fruit,
either in appearance or flavor, than is produced by the
artificial driersin the United States.

(5688) M. S. Y. asks: 1. In the small
Gramme ring motor described in SCIENTIFIC AMERICAN
SuPPLEMENT, No. 783, would not any very soft iron do,
instead of Norway iron, for the field magnet? A. Any
iron will do. 2. What size wire is to be used on field
magnet? A. No. 2. 3. Wouldsolder make a suitable
Babbitt metal, and is sheet brass fit for commutator
springs ? A. Solder would not answer. Use copper for
commutator brnshes. 4. What horse power does the
motor] develop? A. It has never been computed. It

can, but we do not recommend it. 6. How many cells of
plunge battery would be required to run a sewing ma-
chine? A. Six oreight cells.

(5689) T. W. S. asks: What size and
shape of nozzle will give the greatest power under an 80
foot head, using an 8inch pipe which is 120 feet long ?
‘Would there be any change in nozzle if the head were
100 feet, with pipe 170 feet long? What horse power
ehould we get at 80 feet head ? A. The nozzle should
be slightly taper, after the form illustrated in SciENTIFIC
AMERICAN SUPPLEMENT, No. 792, 314 inches diameter,
which will give you a spouting velocity of over 4,000 feet
per minute, and if applied to a 6 foot Pelton wheel should
furnish an available 45 horse power. With the longer
pipe and higher head a 3 inch nozzle will give best re-
sults and about the same power.

the difference for each 500 feet from sea level up to any
height ? How many inches of vacuum will an air pump
maintain at 8,000 feet, and what is the difference for each
’500 feet ? A. The loss in pump lift at an elevation of
8,000 feet is 9 2-10 feet with the barometer at mean pres-
sure, or a little over 27 per cent. Assuming the lifting
height of ordinary pumps at sea level to be 28 feet, 2114
feet would be the lift at 8,000 feet'elevation. The varia-
tion is not a constant for each 500 feet elevation. Itis a
decreasing ratio. The loss of lift at 500 feet i 1-017 feet,
at 1,000 feet 1-64 feet, at 2,000 feet elevation 2-84 feet.

(5691) G. A. L., Mont., says: I want to
pipe a small spring 6,000 feet away, having a fall 40 to 50
feet. What proportions of pipe would give the strongest
flow, ending with half inch, and would it produce any
power? A. Theflow of water for long distances through
small pipes is of no practical value for power, a8 the fric-
tion absorbs most of the value of the head. With a di-

per minute, from which no power of any value can be
obtained with the low head stated.

(5692) L. G. asks: 1. What ehange is:
necessary in.motor No. 641 to run on a 110 volt circuit ? {
A. Wind fleld with 4 pounds No. 25 wire. Itwould be :
better to use 5 pounds if you can getit on. The Wmdlng
of the armature depends on the speed you desire. Fora '
high speed use No. 32 wire on the armature, using the
full quantity specified in weight. Finer wire will reduce

washers with paper between each sheet in place of iron
wire? A.Yes. 3. Howcan I make lard oil outof old
lard ? A. Purify the lard as far as possible, and extract
the oil by hydraulic pressure of 1,000 pounds per square
inch, the lard being contained in sacks.

(5693) T. S. R. asks if the brush holder |V
(not the brush) of an electric street car motor were to
touch the commutator of the armature, would that ne-
cessarily “ ground ™ it? A. If the brush holder of the
ground brush did this, it would make a ground; if of the
| trolley brush, it would make a short circuit. It is not
| easy to see how any such contact could be brought about
except by a piece of metal bridging the interval between
brush holder arm and commutator.

(5694) W. H. writes: 1. I have made
the small hand power dynamo given in SUPPLEMENT,
No. 161, and although it seems to give quite a strong
current, it will not run a No. 3 Porter motor with 3 pole
armature. Can you explain why I run the Porter motor
with 6 cells plunge battery and it gives good satisfaction?
I have tried the dynamo on a call bell, and it will ring it
louder than the 6 cell battery. Can you tell me whether
I can wind the motor so that the dynamo will run it, or
wind the dynamo differently? A. It is all a matter of
resistance and potential being properly related. We pre-
sume that the Porter motor i8 of too high resistance.

usual temperature from other injectors, and when a .

at the fruit-drying season, a whole crop may be ruined or .
injured by a few days of bad weather, so that on any ex- :I

In the sunny climate of Italy and the East the dry air and :
long terms of cloudless skies, a8 also old custom, has i
given the sun-dried fruit a reputation, which is no doubt ,
at the bottom o the preference for that method by -

is a very small fraction. 5. Can the parts be enlarged go |
that it will run a sewing machine for light work? A. They :

(5690) H. T. asks: How high oughta}

pump litt water at an elevation of 8,000 feet? Whatis | at the equator to flow toward the poles on the surface of :

vision of the distance into three parts, with 1 inch, 34 :
- inch and Y inch, will give an open flow of 1} gallons

the speed. 2. Can I make the armature of sheet iron |

Slightly ﬁner wire on the dynamo might effect the pur-

pose. But it may be the other way. 2. How many
i storage cells will it take to run the Porter No. d motor, ,
aud how long will they run it and give as much power as
the 6 cell plunge battery? The plunge battery cells have
4 carbons, such as are used in a compound Fuller battery
and compound Fuller zinc. A. A storage cell will give
2 volts potential and 10 to 35 amperes, according to size
of current, for 10 hours. Two cells should run the motor
for a number of days. Five storage cells would give
about the same voltage and flve to ten times more cur-
rent than the plunge battery on low resistance. It de-
pends on the size of the cell used. 3. Can I make a
plunge battery with less cells gnd larger plates that will
run the motor as well as thesix ? A. We have no data
as to your motor,and cannot answer the question in-
telligentiy. Possibly a large two or three cell plunge
battery would run it. 4. How many storage cells would
it take to runfive or gix 16 candle power lights for three
or four hours per day, and how much current would it
take to charge them ? How large a dynamo and how
! much horse power if the dynamo were running eight or
ten hours per day ? A. Allow 60 cells and on charging
1-20 horse power dynamo of 135 volts potential.

(5695) A. B. C. writes: I have just re-
ceived a splendid Charcot compound magnet. What
must I do in order to maintain its present strength ? I
have heard thatitis not good to detach the armature

want to test its strength by adding weight to the arma-
_ture until it is pulled off ? A. Detaching the armature

I click or jar that injures the maguet. Slide it into place
most carefully, and when you pull it off, do so sharply
and clearly, so as to prevent any click a jar. Always
keep its armature in position when it is laid aside and
not in use.

¢ (5696) B.T.S. writes: 1. I am thmkmg
of making a pocket storage battery to last five hours
without recharging it, and I would like to know if one
gravity battery would be sufficient to charge it. If not,
how many would be required, and how long would it

erful as a gravity battery. Iwouldliketoknow whether
or not they would charge as well as gravity, if so, how

! in series will charge your storage battery. How loug de-
pends on its size ; probably the same time will be re-
quired to charge as to discharge. Thesalt batteries will
not answer, as they will polarize too quickly. 2. Ihave
a very powerful magneto-machine, and I would like to
know if it would run a one candle power incandescent
lamp. If a number of these machines were joined in
series, do you think 1t would light a miniature arc light ?
A. You can try your magneto on a lamp, but we are cer-
taln that it will not 1i ghit unless specially built to give
plenty of current. The effcct of joining in series de-
pends on the winding of the armature. 3. How much
wire and what number should there be on the receiver of
atelephoneand state how to makeone ¢ A. Use No. 36
wire wound to 80 ohms resistance,
MENT, No. 142, 10 cents by malil.
(5697) Sister C. asks: Why should the
ocean be coldest at the bottom ? Why should the Red
Sea be warmer than Indian Ocean? A. The waters of
the oceans are at the greatest density at a temperature of
39° F. The difference in density causes the warm water

the ocean, while the return current from the polar re-
gions flows toward the equator along the bottom of the
ocean by its greater density. By the great heat of the

become warm, thus keeping up the continued circu-
 1ation of the waters of the great oceans. The warmth of !
_the water of the Red Sea is due to the influx of a warm
surface current from the Indian Ocean through the

the shallow bottom and out into the Indian Ocean, thus ;
making the entire circulation of the Red Sea to be de-
rived from the surface warm water of a tropical ocean,
and isolated from the cold polar waters flowing at the
bottom of the deep oceans. Its tropical location adds
the full force of the solar heat to the warm water circu-
lation, making it the warmest of all the arms of the
great oceans.
(5698) W. F. W. writes: I want tolight
; one or two rooms by a dynamo, driven by a water motor.
i 1. Suppose the dynamo will light six lamps of 10 candle
J power each and three of them should be turned off with-
i out changeof current, will the other three be injured ?
A. Not if the dynamo is self-regulating to a sufficientex-
' tent. But a dynamo at fixed speed only works well at

its true capacity. % Would not lamps of 16 candle’

power give an 8 or 10 candle power light and last longer

cost more torun. 3. How many hours ought a low re-
sistance lamp to give a satisfactory light with a suitable
current? A. 600 hours upward. 4. Are lamps of any
value after having become exhausted? A.Theplatinum is
worth something. 5. What size wire should Tuse for car-

rying the current, the farthest lJamp being about 50 feet
from the dynamo ? A. It depends on the amperage of
the lamps, which can be deduced from the voltage and |
candle power. These factors you do not state. 6. If
the wire iz insulated in the ordinary way, is it necessary |

through wood or plaster ? A. Not if gutta percha in-
solation 18 used. 7. Is there any simple method for de-
termining the number of revolutions per minute of a

power motor with a water pressure of 80 pounds. A.
Attach a pencil near its center of rotation. Move a pa-
per mounted on a board in front of and touching the
pencil. Keep the board moving for ten seconds and
count the circles. 8. About how many gallons of water
would pass through such a motor per hour ? A. About
1,500 gallons. 9. In experimenting with blue prints I
find that a dilute solution of ammonia will give them a
very fine purple tone, but they soon change to blue or
grayish blue. Can you give me anymethod by which I
can fix and make permanent any desired ammonia tone ?
A. You cannot make it permanent.
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suddenly, yet T would like to do that very thing, for I’

suddenly does no harm. It is the replacing it with a .

take to charge the storage battery? I have some salt
batteries which Irun on my telegraph line and are as pow- :

many cells would be required ? A. Three gravity cells .

See our SUPPLE-'

sun the surface water of the equatorial regions becomes .
warm, and flowing away toward thepoles, allows thecold :
water at the bottom to gradually rise to the surface and .

shallow straight of Babelmandeb and the return of a -
denser salt current, from excessive evaporation, along’:

with this current? A. Yes; they will last longer, but :

to provide any additional insulation where it passes’

water motor ? I wish to find the velocity of a 3§ horse :

TO INVENTORS,

An experience of forty-tour years, and the ?repmatiou

of more than oiie hundred thousand applications ror pa~
| tencs at heme and abroad, enable us to understand the
laws and practice on both continents, and t0 possess un-
equaled facilities for procuring patents everywhere.
synepsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the gecuring of patents,either at homeor
| abroad, are invited to write to this office for prices
| which are low, in accordance with the times and our ex-
i tensive facilities for conducting the business. Address

MUNN & CO., office SCIENTIFIC AMERICAN, 861 Broad-

way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

January 2, 1894,
AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.]

Acid, apparatus for charging liquids with car-
bomni ¢,J. F. Theurer 51

: Acid mommid, naphthol trisulphonic, H. Kuzel.. 511,898
; Advertlsmg apparatus, mechanical, Dales & Uns-
| st s

Aizrmultural machine, A. Carr.
Air and water purifier, C. F. Bu
Alarm. See Low pressure alarm

| Ammeter and voltmeter, Perry &, Holland . 511,791
{ Anchor, D. McDODald.......«. o« ocovues ceeueeennn. S1L,7!
Architectural deooranve material and making
same, L. W. 8eavey... .....ocoviiinieiiiiinnnns 51187
Autoharp.l A. Salmon......-.. B11,%0
Avutematic sprlnk]er, T Holmes. ............ 12,0080
Awning elevating amwhment. F R. Ashley. 512,087
Ax helve, A. French. 511,768
Axle, J. E. Kisber . . 512

Axle, eqrringe, J. T '
Dalls ete., Ba,rt

Bail for pots . 511,925
Baking pon, G, P. R ockwell. . 511,801
Baling press, E. E Fuler........... ... 512,182
Baling trees. machme for, H. 0. Thomas. 511,917
Ballot box, 8. O, 994
Band cutter, automatic. . B. Hendricks....... .. 11,841
Batlt;ir{ 8ee Cartridge s! hell battery. Secondary
ttery.

Bed. spring, J. R.
Bedstead brace, C’. H. Bernheim. 2.

Bedstead, folding, T. T. Woodru: 2,184, 512,185

Beverages, apparatns for and process of making

carbonated, Maeksey & Helmer ................. 511,903

- Bicycle attachment, C. H. Miller..... . 512,044
Bicycle lant ern holder, F C. Weston 511,9%2
Bicycle saddle, J. Cavanaugh n12 K

Beycle saddle, G. E. Curtis. . .
Bicycle wheel ‘mud guard,

: Billiard cue tipping rack, B. Wood
i Binder, temporary, C. E. Morehouse. .
Bit. See Bridle bi

Blast furnace, J. W. Nesmith................ . 512,063

Blasting powder, making chlorate, H. Maxim.. ... 512,042
; Block. See Building block. Hoisting block.

Roard. Hee{zame board. .

Ropk enguging and lizengaging gear, W. Mills. ... 512,045

Hoiler, Hee Waghboiler,
Boller attachment, pleam, 0, Risley. .
Baller furnaer, steam, C. &" Southard. .
Bolt. See Door bolt.” Fluurbolt.

Boot treeing machine, C. L. Heisler..
Boring brace, G. D. Strayer..
Bottlc ptopper, .M. Srafth, o ..
Botilea, Lun.nufseture uf, B 8, Wicsenfeld
Hox, hpe Bulid box. Tooth powder box, Paper

'\r ater tube hoiler.
. Bl1,963
. 812127

. 512,19
. ;’)12237

Box fastener. W T. Cottier...........
Box or drawer, J. 8. Bennett . .
Brace. See Bedstead brace. BOTin, ng

Brake. See Car brake. Pneumauc brake Rail

brake. Vehicle brake. Wagon
Brewers’ grains, method jof and apparatus for -
treating, J.J. HAYES.....cc.enieenennneannnsienne 511,949
Brick klln, Forresber & Donecken. . 512,106
Bl’idle bit, Smith & Freeman....... . 511,811
: b, bath or flegh, G. 8. Gladding.. . 511769
: Buckle‘ ®ack-band, C. E. Krouse. . 5l ,g&
Building block, J. E. Meyenberg. . 512
Burner. See Hydrocarben burner,
abmetmaker’a clamp, F. F. Houston. 511,844, 511,845
. Cable Hnmphreya cenee. D12
. Call, ele: 1'1 . P."M. Randall....... ..o oo 012217
Can, See Milk can. -
* Can capping machine, T. Van Kannel.............. 512,13
; Can opener, T. B. Lepley.. ceecerssersess o.o 511959
Cane eedersgﬁglectrlc alarm for, . Slanger p. 511,866
" Car brake . BLLH
Car coupling, W. H. Cast 5114 242
Car coupling, G. M. Dry.... 511,488
Car coupling, V. Erbac 512118
Car coupling, J. W Holmes. .. B14,029
Car coupling, D. Hunt........ . AldlH
: Car coupling, J, % A. Johmt(m . 512,114
. Car coupling, C T. D. Stewart .o B1206E
Car door, F. E. . Sl
Car door, box, J L 512,074
Car, ore, Ensminger & 512.173
, Car safoly guurd rmlway, w.J 512,181
| Cur sent, Bl W . 51‘2240
Curs, nnl.l‘fnl'florl 51'!& beari T, Je %
Ca s, apparatus for heating ruilway, H. R, Towné 5122

. Cars, hc&tmg and vs’mllntmg up}m‘mr 14 for street
railway, J. A. on ..............

. Carbon machine, Britton.

Carbon mould, c. B Bnttnn

Cardlng enzme. B.'B. Boble.

Carriage underworks, 8. R, Bi

| Carrier. e Cash carrier,
Cartridge, blasting, G. M.’
artridege "shiell hattery, J. .. PEArsin
(uq&u He(- Clock cawc. Diuplay casc.

Cssh carrler & N. E. Dillenbeck
Casting mou')d ingot, C. W. Canta
Casting radiator sections, core for. T. C oy
Catch plate or stnken adjustable, J &

. 5]11.?92
.. BITER
Medieal

005
. 511,497
Cevee.s 512214
(‘encnfugal separators, driving mechanism for, J.

Clark..

nsson
Chair and'st,ep ladder, combined, E. Fggert.
Chill, furnace, Lnughi in & Reuleaux
Cider press, S. B.Donze.................
Cigar box moistening device, E. A. Ric
512 131, 512122, 512.219
Cigar bunching machine, Jackson & Braun........ 51L
: Cigar crimping and stamping machine, 1. Lewis.. 511,960
Cigarette macbine, W. C. Briggs 512,150, 512 151

Clamp. See Cabinetmaker’s u.m}
1 Clasp. Garment s uppoTting clasp.
Clasp, J. A. Traub.c..ooieiiiiiiiieetiiiiieieaeeeienne 511,820
| Cleaner. See Dish cleaner. Flue cleaner,
Clipper, hair, S. N. Chuneyr
Clippers. shearmg.E A Uochrur 511.931
C ?‘mg machin a1r,0 Olsen 511,966
Cilock case, A. M. Lane......... 511,899
Clock, electric, F. L Gregory 511,946
Quteh, H. H. BigeT.............. .... 512,148
Ooa(tjec]l with memlucalloys, articles, 8. O. Cowper-
i 018 - et eaeriinneennaeaans

............ )

' Coffee flask, M. Kaplan . .5
oln-coutrolled appnratus‘ 3B 1
oke oven, A. R Strachan
C olp, mineral, Sachs MullerJacob

| Column, building, H. B. Murlless......
{ Combination lock, E. W.

Comverter, A. 'l‘m
Conveyer tro ufz &'
Cooking machine, corn. F. Smith
Cooler. See Water cooler.
Coupling. 8ee Car_coupling. Hose coupling.
Pipe coupling. Radiator coupling.
Cover for cans, etc., G. Baumann
Creamer, centrifugal, D. J. Davi
Creawer, centrifugal, J. Melotte
Crem a’mry furnace, 8 & Nemes..
Curllug irons, etc., heatmg kit for, G. L. Thomp-
Cutter See Band cutter. Tobacco cutter.
Cycle driving and steering action . H. Ford..
Delineating machine, automatic, F Bamzerter
Dice, com—oontro]led macbine for throwing, E.

Dish cleaner. 8. A. Walte
Disinfectant, C. D, Lippincott.
Display case, J. Kahn

Display hook, G. rdon. ..........
Dlwhlngmaehme P. W. Apthony..
Door bolt, juil, C b. Hudgens

Door, check, G. W. Mallory..

Door hanger, G. T. Buddle

512,090
511 1936
. 203

. 511,839
. 512,089

512,031
511.920
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